Cerebral vascular adenylate cyclase: evidence for coupling to receptors for vasoactive intestinal peptide and parathyroid hormone.
We have studied the responsiveness of vascular adenylate cyclase to vasoactive intestinal peptide (VIP) and parathyroid hormone (PTH) using preparations of cerebral microvessels and arteries. Cerebral microvessels obtained from rats, guinea-pigs, cattle, and pigs all responded potently to bovine (b) PTH-(1-34), whereas considerable between-species variability was observed in the responsiveness to VIP. The homologous peptide to VIP, PHI (porcine heptacosapeptide), stimulated adenylate cyclase in both rat microvessels and a broken-cell preparation of bovine arteries. The ED50 values for activation of bovine arterial adenylate cyclase by VIP, PHI, and bPTH-(1-34) were 6.9 nM, 10 nM, and 100 nM, respectively, with the following order of efficacy: VIP = PHI greater than bPTH-(1-34). The other related peptides, hpGRF (human pancreatic growth hormone releasing factor), secretin, and glucagon, and the fragment VIP-(10-28) were inactive. The PTH antagonist, [Nle8, Nle18, Tyr34]bPTH-(3-34) amide, inhibited bPTH-(1-34) activation of vascular adenylate cyclase but did not affect activation by VIP using either microvessels or arteries. VIP or PHI demonstrated an additive effect with bPTH-(1-34) on vascular adenylate cyclase activity. However, the effects of VIP and PHI were nonadditive with each other. These data suggest that VIP and bPTH-(1-34) activate cerebral vascular adenylate cyclase by interacting with pharmacologically distinct receptors, whereas PHI and VIP likely interact with a common receptor.